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(54) A method and apparatus for enabling a user to access data network applications from a 
television system 



(57) A television system (TV) which enables a user 
to view display represented by a television signal as well 
as to access data network applications. The TV includes 
an on-screen-display (OSD) controller which stores the 
network application data and other display entities in a 
mennory module as separate bit maps. A single image 
tor display on a TV display screen is generated by over- 



laying all the display entities (including television signal, 
network application data, pointer, and low resolution da- 
la) according to a predetermined priority. Display enti- 
ties (other than TV signal) are stored in separate por- 
tions of the memory module as independent surfaces to 
enable the displays of individual display entities to be 
generated and modified according to the individual dis- 
play entity requirements. 
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Description 

Background of the Invention 
5 Field of the Invention 

[0001] The present invention relates to television systems, an^d nnore specifically to a method and apparatus for 
enabling a user to access data network applications (e.g., intennetwork browsing) fronn a television system. 

10 ' Related Art 

[0002] Since the 1940s, television systenris have been increasingly embraced by many households, particularly in 
the industrial countries. Television systems have generally been used to view broadcasts made in distant parts of the 
world or to view a pre-recorded program from a video cassette player (VCP). A significant proportion of the households 
presently have at least one television set in their homes. Television displays are presently available or anticipated to 
be widely available in analog (e.g., NTSC analog signal displayed on a CRT based display screen) as well as digital 
technologies (e.g., HDTV). 

[0003] In parallel, data network applications (hereafter "network applications") have experienced a phenomenal 
growth since the mid-1980s. Network applications such as web-brow/sing and electronic mail have had a fundamental 
20 impact on the manner in which information is exchanged and disseminated. These network applications have partic- 
ularly been implemented for and used along with computer systems such as personal computer systems, work-stations, 
and the like. 

[0004] At least in view of the considerable presence of the television systems in the households, it may be desirable 
to provide the capability to access the network applications on television systems. However, there may be several 

25 problems which need to be addressed to enable access of data network applications from television systems. 

[0005] For example, the display of network applications needs to be coordinated with the display of the television 
signal. The user may need to be provided the ability to select one display or the other, or to specify that each display 
occupy a portion of the television screen. Therefore, a television system may need to provide a user the ability to select 
one of television signal or the network application, and accordingly display the selection in a pre-specified portion. 

30 [0006] In addition, the system may need to be designed to appropriately process the different forms/formats in which 
the signals of the network applications and television signal are received. For example, a television signal may be 
received in interlaced format (e.g., composite television signal in NTSC fomnat) and the network application data may 
be received in a non-interlaced format. Further, the provision of network application access may need to be cost- 
effective for wider market acceptance. 

35 [0007] Thus, what is needed is a method and apparatus which addresses such problems and provides a user the 
ability to access network applications from a television system in a cost-effective manner. 

/.^ " 

Summary of the invention 

40 [0008] The present invention is directed to a method and apparatus for enabling a user to access data network 
applications from a television system. An on-screen display (OSD) controller is provided, which stores network appli- 
cation data and other display entities (such as text and pointer information) in a memory module. These other display 
entities may be provided for providing additional features or for enhancing the ease of use of the television system. 
For example, a pointer is provided to facilitate user interface operations and text may be used to display status mes- 

45 sages (e.g., MUTE, VIDEO). OSD controller stores all the display entities in the memory module, typically as a bit map. 
[0009] The display entities are stored in separate portions of the memory module. Such a storage enables the indi- 
vidual display entities to be modified (or defined) independently. As a result, the display of each display entity can be 
modified without necessarily impacting or being impacted by display of other display entities. For example, to achieve 
a scroll operation of the network application data, only the bit map of the network application data in the memory module 

50 needs to be updated. The display entitles are then overlayed prior to display in accordance with the present invention. 
[0010] OSD controller overlays all the display entities, stored in the memory module according to a predetermined 
priority. In one embodiment, pointer display entity is provided the highest priority, followed by text, network application 
data, and television signal in that order. 

[0011] To overlay the different display entities, the present Invention uses a transparency color If a pixel data element 
55 of a display entity is set to the transparency color value, it indicates that the display entity need not be displayed in the 
pixel position (on television display screen) represented by the pixel data element. Accordingly, the corresponding pixel 
data element in the display entity with the next tower priority is considered for display on that pixel position. If all the 
display entities stored in the memory module have a value equal to transparency color for a given pixel position, the 
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television signal (having the lowest priority) is displayed in the given position on the display screen. Thus, television 
signal display is considered to have the lowest priority 

[0012] In one embodiment, overlaying is performed on a pixel by pixel basis. Specifically one of the corresponding 
pixel data elements (i.e.. which are correlated to the same pixel position on display screen) of the display entities stored 
5 in memory module is selected according to the prioritization scheme described above. If all of these pixel data elements 
have a value equal to the transparency color, the television signal Is displayed in the corresponding pixel position on 
the television display screen. 

[001 3] According to another aspect of the present invention, OSD controller generates one or more half-tone signals 
which cause the television signal display at a corresponding pixel position to be altered (e.g., displayed typically darker 
10' than that indicated by the television signal for that pixel position). To achieve such an alteration, OSD controller sets 
corresponding pixel data elements in the memory module to the halt-tone values. The specific pixel data elements can 
be in any of the display entitles stored in the memory module. 

[0014] When a given pixel data element has a value equal to a half tone color value and corresponding pixel data 
elements of display entities of higher priority are found to be equal to the transparency color value, a half tone signal 
correlated with the given pixel data element is asserted. The assertion causes the television signal display at the same 
position as that of the given pixel to be altered (displayed darker). 

[0015] Thus, the present invention enables a user to access data network applications from a television system. This 
is accomplished by storing network application data in a memory module along with other display entities. 
[0016] Also, the present invention allows individual display entities (other than television signal) to be modified in- 
20 dependenlly by storing each of such display entities in a separate portion of the memory module. 

[0017] In addition, the present invention allows different display entities to be displayed on the same television display 
screen by overlaying the display entities. Also, these display entities are overlayed using a priority scheme. 
[0018] Further, the present invention overlays the display entities by using a programmable transparency color 
[0019] Further features and advantages of the invention, as well as the structure and operation of various embodi- 
es rncnts of the invention, are described in detail bctow with reference to the accompanying drawings. In the drawings, 
like reference numbers generally indicate identical, functionally similar, and/or structurally similar elements. The draw- 
ing in which an element first appears is indicated by the leftmost digit(s) in the corresponding reference number 

Brief Description of the Drawings 

30 

[0020] The present invention will be described with reference to the accompanying drawings, wherein: 

FIG. 1 is a block diagram of an example embodiment of a television system implemented in accordance with the 
present invention; 

35 FIG. 2 is a flowchart illustrating a method of overlaying and displaying different display entities in accordance with 

an aspect of the present invention; 

FIG. 3 is a block diagram of an example implementgtktn of an on-screen display controller illustrating the compo- 
nents therein; ^,.y 

FIG. 4 is a flow chart illustrating an example method of innplementing display priorities in one embodiment of the 

40 present invention; 

FIG. 5A is a block diagram of an example Implementation of a memory module Illustrating the manner In which 
different display entities are stored in different portions of a RAM in one embodiment of the present invention; 
FIG. 5B Is a block diagram representing a display on a television display screen illustrating the manner in which 
different display entities are displayed on different portions of the display screen: and 

-^5 FIG. 6 is a block diagram Illustrating an example circuit for generating a blank signal and the overlay signals. 

Detailed Description of the Preferred Embodiments 
1. Overview and Discussion of the Invention 

50 

[0021] The present invention Is described in the context of a circuit implemented in a television system. The circuit 
receives data corresponding to a network application on a network interface. The circuit further receives a television 
signal on a television interface. The circuit stores the received network application data in a memory, preferably in the 
form of a bit map. The circuit then accesses the network application data from the memory and determines whether 
55 to display the network application data or the television signal. The determination can be on a pixel-by-pixel basis. 
[0022] In addition, the circuit models different display entities as different surfaces (described below). Display entities 
include, but not limited to, television signal, network application data, pointer and low resolution data. Low resolution 
data typically corresponds to text such as general status messages (e.g., MUTE, VIDEO) on the television display. 
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However other information can as welt be displayed using low resolution. For example, icons representing various 
services 'and data corresponding to TV guide can be displayed using low resolution. The text data can be received 
during vertical blanking interval of a television signal or as teletext. 

[0023] Pointer provides a user the ability to select/actuate various displayed portions. All ot these display entities 
5 are overlayed in accordance with the present invention to provide a unified display on a display screen of a television 
system 

[0024] Further, each of the display entities is modeled as a surface mapped independently to a single X. Y coordinate 
system As will be clearer from the description below, such a mapping enables the present invention to modify each 
display entity according to the specific requirements of the corresponding display entity. For example, while displaying 

10- a television signal in one portion of a television display screen according to a continuously received television signal, 
network application data can be scrolled independently based on user-provided input. Thus, modeling each display 
entity as a surface provides the present invention the ability to modify the display of Individual display entities inde- 
pendent of each other. The modified display entities are overlayed in accordance with the present invention to provide 
a unified single display on the television display. 

15 [0025] The utility of the present invention can be appreciated with references to other systems which attempt to 
- provide similar functions as the present invention, but do not employ one or more features of the present invention. 
Accordingly, examples of such other systems are explained first. The present invention is explained then in detail below 

2. Example Systems Which Do Not Use One or More Features ot the Present Invention 

20 

[0026] One example of a system which does not use one or more features of the present invention are what are 
commonly known as 'set-top' boxes in the industry. A set-top box is typically provided as a unit separate from a television 
system The set-top box generates a composite video signal (e.g. , in NTSC or PAL formats) representative of network 
application data. This composite video signal is usually displayed on the entire television screen similar to a signal 
25 received from a video camera recorder/player (VCFl/VCP). 

[0027] The set-top box based scheme of displaying network application data on television systems has several dis- 
advantages For example, a user may wish to view network application data on only a part of the television display 
screen while viewing television programs received in parallel. Such a function is not commonly provided as integral to 
the set-top box functionality In addition, a set-top based service can be expensive as the set-top box is packaged as 

30 a separate unit. . ■ . u 

[0028] Television systems with in-built display controllers for displaying text are also available in the industry. How- 
ever the text display is limited usually to display of status messages such as MUTE. VIDEO. In these systems, text 
display Is achieved by using a small memory and a read-only memory (ROM). Specifically, ASCII-Attribute pairs which 
need to be displayed are pre-stored in the memory For each ASCII-Attribute pair, a bit map is stored in the ROM. Scan 

35 line pixel data (for display on television screen) is generated by accessing a bit map corresponding to each ASCtl- 
attribute pair stored in the memory 

[0029] In such a system, any data to be displayed may^^Reed to be represented as a font. In general, these systems 
are not adapted to or designed for providing access to netwoh^^pplications. 

[O030] As will be clear from the description below, the present invention provides a flexible mechanism by which a 
40 user can view network application data and television signal display in parallel. This flexibility is achieved by overlaying 
different display entities according to a priority. In addition, the present invention can be implemented as an integrated 
circuit which is incorporated into the television system itself. As the cost for such integration is typically low, the overall 
cost of providing network application access from a television system may also be correspondingly decreased. 
[0031] Before describing the invention in great detail, it is useful to describe an example television system environ- 
45 ment in which the invention can be implemented. The details of implementation and operation of the present invention 
are then explained in detail. 

3. Exampie Environment 

50 [0032] In a broad sense, the present invention can be implemented in any television system. For purposes of illus- 
tration the invention will be explained In the context of a television system implemented using analog (e.g.. using 
CRTs) 'technology However, it will be apparent to one skilled in the art how to implement the present invention with 
digital technologies (e.g., HDTV) without departing from the scope and spirit of the present invention. 
[0033] FIG. 1 is a blockdiagram of atelevision system (TV) 100 comprising network interface 110, TV signal receiver 

55 120 TV signal encoder 1 30, multiplexor 140, display panel interface 145, display screen 150. peripheral interface 160, 
on-screen-dispiay (OSD) controller 170, memory controller 185, memory module 180. and micro-controller 190. TV 
signal receiver 120 is coupled to encoder 130, which in turn is coupled to multiplexor 140. Network interface 110 is 
coupled to OSD Controller 1 70, which in turn is also coupled to multiplexor 1 40 and memory controller 1 85. Multiplexor 
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140 is coupled to display panel interface 145. Display panel interlace 145 is coupled to display screen 150. 
[0034] Peripheral intertace 160 is coupled to micro-controller 1 90. Nyiicro-controller 1 90 generates control and clock- 
ing signals to coordinate and control the operation of the remaining components of television system 100. For purpose 
of clarity, only some ofthe connections from micro-controHer 1 90 are shown in FIG. 1. Each of the components of TV 

5 100 are explained in further detail below. 

[0035] Network Interface 110 receives network application data trom an external source. Network interface 110 can 
be a telephone modern, cable modem or any other interface whjch is designed to operate with the external source. 
The external source can be, for example, a diat-up connection (point-to-point) or a network connection implemented 
using a communication protocol. Even though network interface 1 1 0 is shown as a single block, it should be understood 

10' that it may contain more than one unit depending on the specific requirements of the individual television system. 
[0036] Network interface 1 1 0 receives data corresponding to a network application such as web-browsing, electronic 
mail in a known way The data may be received in one of known formats such as ASCIL HTML, VRML etc. which are 
encoded as electrical signals. Network interface 110 sends signals representative of the network application data to 
OSD Controller 170. 

^5 [0037] OSD Controller 170 (an embodiment of which will be described in detail in subsequent sections) receives 
network application data from network interface 110, and stores the received data in memory module 180 by interfacing 
with memory controller 185, OSD Controller 180 transforms the network application data as is suitable for storage and 
retrieval from memory module 180. In one embodiment, OSD Controller 180 stores the network application data as a 
bit map encoded in RGB format in memory module 180. In addition. OSD controller 170 may be designed to store 

20 other display enlilies as well. These display entities may provide additional capabilities or enhance the ease of use of 
television system 100. 

[0038] OSD controller 170 generates a unified display of the display entities stored in memory module 180 and the 
external received television signal by overlaying all the display entities according to a priority scheme. To overlay the 
display entities stored in memory module 180, OSD controller 170 can have internal logic to select among the display 

25 entities. OSD Controller 170 sends on line 174 data representing the overlay of display entities stored in memory 
module 1 80. OSD controller 1 70. may perform such selection on a pixel-by-pixel basis. Memory module 1 80 may include 
one or more physical memory units as suitable for the specific requirements for which TV 100 is designed for 
[0039] TV signal receiver 120 receives a television signal from sources such as cable service providers, television 
(relay) stations, digital video disk players etc. The TV signal is generally received in a known format, for example, in 

30 NTSC composite video format. TV signal receiver 120 sends the received signal to encoder 130, which encodes the 
color component of the TV signal Into digital format. 

[0040] In one embodiment, encoder 1 30 encodes TV signal in RGB format in a known way. In addition, encoder 1 30 
receives one or more half-tone signals on line 173 from OSD controller 170. In response to receiving the half-tone 
signals, encoder 130 alters (e.g., increases/decreases color intensity) ofthe TV signal display at corresponding display 
35 pixels. The data resulting from encoding are termed as television signal pixel data elements. A single television signal 
pixel element data is generally altered in response to a half-tone signal. The manner in which half-tone signals are 
generated and used will be described in further detail i:^kDw. Encoder 130 forwards the television signal pixel data 
elements to multiplexor 1 40 on line 1 34. " 

[0041] The TV signal received by TV signal receiver may further include synchronization signals such as HSYNC 
40 and VSYNC well known in the art. Micro-controller 190 receives these signals on line 129 and generates clock and 
control signals to the remaining components based on the synchronization signals. The signals are designed to coor- 
dinate and control the operation of various components, in particular, the signals can operate to ensure that the pixel 
data elements received on lines 134 (for television signal) and 174 (the overlayed image of display entities stored in 
memory module 180) correspond to the same point/pixel on display screen 150. 
45 [0042] Multiplexor 1 40 receives the encoded television signal data and pixel data representing the overlay of surfaces 
stored in memory module 180 as inputs on lines 134 and 174 respectively, and selectively forwards one of the two 
Inputs to display panel intertace 145 under the control of select line 141. As the pixel data elements received on the 
respective lines 134 and 174 correspond to Ihe same point on display screen, the selection is performed on a pixel- 
by-pixel basis. The selection results in another overlay Thus, all the display entities are overlayed before a unified 
50 display is provided on display screen 150. From the description herein, it will be apparent that multiplexor 140 along 
with OSD controller 170 form a selection circuit to overlay the display entities displayed by television 100. In one 
embodiment, select tine 141 is controlled by OSD Controller 170 and each multiplexor input corresponds to a single 
pixel on display screen 1 50. 

[0043] Multiplexor 140 along with select line 141 operates to select between the television signal and the pixel data 
55 received on line 14. Even though the processing of television signal and network application data is explained with 
reference to RGB data, it should be understood that the present invention can be implemented using other data formats 
also without departing from the scope and spirit of the present invention. 

. [0044] Display interface 145 receives data from multiplexor 140, and converts the received data in a form suitable 
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for display on display screen 1 50. If display screen 1 50 is implemented as a CRT screen, display interface 1 45 generates 
electrical signals to control the scan circuitry usually associated with CRT screens. The design and implementation of 
display interface 1 45 depends on the specific technology chosen for display screen 1 50. The implementation of display 
interface 145 will be apparent to one skilled in the art based on the description provided herein. It is contemplated that 
s the present invention can be implemented with technologies such as digital television systems (e.g.. HDTV) and flat- 
panel based TVs, projection TVs based on DMD (digital mirror display) etc. 

[0045] Thus, in one embodiment, OSD controller 1 70 of the present invention stores the network application data in 
memory module 180 and causes the multiplexor 140 to select the appropriate input. Display signals are generated 
based on the data outputted from multiplexor 140. OSD controller 170 can use different implementation schemes in 
70 ' selecting the network application data or the TV signal as will be apparent to one skilled in the art by reading the 
description provided herein. 

[0046] Peripheral interface 160 can include an interface for one or more peripherals. In one embodiment, interfaces 
are provided for push-buttons and infra-red remote. Push-buttons can be found on conventional television setS: and 
are generally used for functions such turning the television set ON/OFF, volume control etc. Infra-red remote interface 
15 operates in conjunction with remote control devices, which may be used for several functions such as television control 
(tuning, voice control, remote control etc.), enabling network applications etc. Devices such as key-boards which fa- 
cilitate easy entry of ASCII data can be interfaced using infra-red interfaces. The implementation o1 these interfaces 
will be apparent to one skilled in the relevant arts based on the disclosure provided herein. 

[0047] Memory controller 185 interfaces with OSD controller 170, and enables OSD controller 170 to store and 
20 retrieve data from memory module 180. The implementation of memory controller 185 depends on the specific tech- 
nology chosen for memory module 180, and can be provided integral to a memory storage unit. The manner in which 
data is organized in memory module 1 80 and the manner in which data is retrieved will be clearer from the description 
below. 

[0048] An implementation of OSD controller 170 will be explained in further detail below. However, it is helpful to 
25 understand the different display entities and the manner in which they are stored in the memory module 180. Accord- 
ingly, the display entities are explained below first, followed by a description of example embodiments of memory 
module 180 and OSD controller 170 in that order. 

4. Display Entities 

30 

[0049] As briefly noted above, different display entities are overlayed to provide one unified display on display screen 
150. In one embodiment, the display entities include network application data (representative of external data appli- 
cations a user may wish to use), television signal, pointer, and low resolution data (e.g., to display status messages 
on TV 100). WePeFa^^irvg^appIieationy^ag^^ However, the word network application 

35 as used here can include other applications accessed by point-to-point communication path also. 

[0050] Each of the display entities is modeled as a surface that is mapped to a single coordinate system=^SuGfe.a- 
siriglerco^oTdinati" system enaSles^he^ 
.^aQint/pixelron'dispTaT'sc^^ As a result, OSD contr©|ey^.O'can determine which display entity to display on 
display screen 150 on a point by point basis. 

40 [0051] In the description here, each surface and the overall final display will be explained as having the same di- 
mension as display screen 150. However, it should be understood that the surfaces may have larger dimensions, and 
only portions of such larger dimensions may be mapped to display screen 150. The portions displayed on display 
screen may be controlled by graphics interfaces such as scroll-bars. Such extensions will be apparent to one skilled 
in the relevant arts based on the description provided herein. 

45 [0052] The surfaces are overtayed in accordance with an aspect of the present invention. The image resulting from 
the overlay is displayed on display screen 150. The manner in which the surfaces (or display entities) are overlayed 
and displayed in one embodiment will be clearer from the description below. 

5. Metliod of Overlaying and Displaying the Display Entities 

so 

[0053] FIG. 2 is a flowchart illustrating the manner in which thedisplay entities are overlayed and displayed. In step 
210, the data for each surface iJ^itbred^siparatel^Rn'-m^rr^^ 180. In one embodiment, the data for each 

surface is stored in different portions of the memory. The data may be stored to optimize access speeds or other 
variables of interest. As the data for each su rface is stored separately, each display entity can be modified independent 
55 of others. Accordingly, when a display entity is displayed based on the modified surface data, the final display will 
correspond to such modification if the display entity is selected for display in the steps below 
[0054] Steps 220, 230, 240, and 250 are performed for each point on the display entity surfaces in one embodiment 
of the present invention. Ejthe^the^ 
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on4he:ODrrespondjng, pixel of display screenriSO, Each of the steps is explained in further detail below. 
[0055] In step 220, a corresponding pixel data element of each surface is retrieved. That is, all the pixel data elements 
retrieved correspond to a particular pixel (hereafter "present screen pixel") on display screen. In step 230. one of the 
retrieved pixel data elements is selected according to the overlay priorities as explained below. 

5 [0056] In one embodiment, the pointer is given the highest priority. That is, if the pointer is present (or placed by the 
user) on the present screen pixel, the pixel data corresponding to the pointer is selected for display. A user may be 
given the option to disable the pointer, in which case the pointeKsurface data is not considered for display. After the 
pointer, the text data and network application data are given higher priority in that order One way of implementing 
such priorities will be apparent from the description with respect to the memory module and OSD controller provided 

10 below. 

[0057] After a pixel data element is selected, pre-display steps may optionally be performed on the selected pixel 
data in step 240. For example, the pixel data may be filtered to reduce flicker which may otherwise result due to sharp 
transitions in display Such sharp transitions are typically present in data applications. As another example, the pixel 
data element may be adapted for display on the specific type of display screen 150. 
75 [0058] In step 250, either the pixel data element resulting from step 240 or television signal corresponding to the 
same present screen pixel is displayed. The selection scheme in step 250 also defines a priority scheme. In one 
embodiment, the television signal is given lower priority than the display entities stored in memory module 140. The 
manner in which different priorities can be implemented will be clear from the description below. 

20 6. Example Implementation of Memory Module 

[0059] An example implementation of memory module 1 80 and the data storage convention is explained with refer- 
ence to FIGS. 5A and SB. FIG. 5A is a block diagram illustrating memory module 180 in one embodiment. FIG. 5B 
represents display 550 on a television display screen 150 when data in RAM 520 is processed according to an em- 
25 bodiment of the present invention. As will be clear from the description below, FIG. 5A in conjunction with FIG. SB 
Illustrate a convention according to which priorities can be implemented. 

[0060] With reference to FIG. 5A, memory module 180 can include ROM 510 and RAM 520. Each of ROM 510 and 
RAM 520 can include several modules as may be required for storage requirements in a particular environment. ROM 
510 can store'bit=maps=for-var.ious^ext-etementSrihGluding"foht:and:poi^ 

30 1 QOrlh one embodiment. RAM 520 is implemented using a static RAM for faster access. In addition, RAM 520 having 
multiple ports for reading/writing can be chosen for enhanced performance. However, other types of memory can be 
used as RAM 520 as will be apparent to one skilled in the art by reading the description provided herein. 
[0061] As already noted, OSD controller 1 70 stores each display entity as a different surface, with each surface being 
stored separately, thus, pointer, low resolution data, and network application data are represented as being stored in 

35 portions 521 , 522 and 523, respectively A final display is generated by overlaying these surfaces on television signal 
display as will be explained below. To facilitate the overlay operation, each of these surfaces can be defined with 
reference to a common X, Y coordinate system. For exam^ie,'the left top corner of the television signal may be viewed 
as a point with coordinates (0, 0) as shown in FIG. 5B. ' 

[0062] Each of the surfaces can be stored using different number of bits per pixel (bpp) depending on the display 

40 color resolution sought for that display entity For example, pointer may be stored using 2 bpp, using 4 bpp, and network 
application data using 8 bpp. By using lesser number of bits for display entities not requiring a high degree of color 
resolution, the storage space in RAM 520 may be optimally utilized, without the need for buffering on any one surface. 
[0063] In one embodiment, each portion 521 , 522, 523 of RAM 520 include sufficient storage to store each display 
entity as a bit map. That is, each portion includes sufficient memory storage to store a number of pixel data elements 

45 equal to the number of pixels on display screen 1 50. However, a different scheme tor representing the display elements 
(or bit maps) can be used without departing from the scope and spirit of the present Invention. For example, in an 
alternative embodiment, pointers may be maintained to define location and dimensions of one or more display entities, 
and pixel data for only the valid pixel data elements can be stored. Irrespective o\ the scheme for storing the display 
entities, each of these portions is updated to correspond to the corresponding display entity 

so [0064] Different portions are updated from different sources. The bit maps representing pointer and low resolution 
data elements (preferably in different fonts) can be stored in ROM 510 and transferred to specific portions of RAM 
portions 521 and 522 as determined by where the pointer and low resolution data are respectively to be displayed on 
display screen 150. The specific position of pointer may be determined by user input. Network application data is 
received on network interface 110 as explained above. The display entities (including the television signal) are over- 

55 layed to generate the final display on display screen 150 as will be explained in further detail with reference to FIG. 58. 
[0065] With reference to FIG. 5B, there are illustrated examples of television signal display 599, text (low resolution) 
display 580, pointer display 590, and network application display 560 on television display screen 150. Area 560 cor- 
responds to the area surrounded by the solid line defining the area 560. Area 599 corresponds to the area outside of 
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box 560. Points A, B. C, and D are shown as points on television signal display 599. pointer display 590, low resolution 
display 580, and network application display 560 respectively. 

[0066] As noted earlier, television signal display is given the lowest priority. Accordingly, the other displays are over- 
layed 'on top of television signal display 599. The priorities are implemented by using a 'transparency color'. Also, the 

5 pixel displays represented by 'x' within area 580 represent half-tone displays, also explained below. 

[0067] With reference to FIGS. 5A and 5B. there are Illustrated one way of representing bit maps for each display 
entity. That is, each portion 521, 522, and 523 stores data values for each pixel on display screen 150. A1, A2. and 
A3 represent pixel element data values corresponding to point A of display 550. Similarly. 81-83, C1-C3, and D1-D3 
represent data values corresponding to points B, C, and D respectively The values of all the pixel data values are 

10 ' chosen so as to enable OSD controller 170 to implement priorities and halt-tone signals. 

[0068] In relation to transparency color, the transparency color is used to implement priorities among ali the display 
entities. The transparency color can be programmable. A pixel data element of a portion is set to the transparency 
color if the corresponding portion is not displayed in the corresponding display screen pixel position. For example, at 
position A, none of the three display entities stored in RAM 520 are displayed. Accordingly, A1, A2 and A3 are each 

15 set equal to the transparency color. 

[0069] Thus, If a pixel data element has a value equal to the transparency color, another pixel data element in a 
lower priority display entity is considered for display. If all the pixel data elements tor a display pixel position have a 
value equal to the transparency color, the television signal Is displayed at that display pixel position. Also, if a higher 
priority display entity has a pixel element value which is not equal to the transparency color, the lower priority display 

20 entities can also have pixel data values which have values not equal to transparency color value. In this case, the 
values in the lower priority display entities can be ignored. The transparency color bit-map is typically created by 
operating system driver working in conjunction with OSD controller. Operating system and its drivers can be stored 
and provided from ROM. 

[0070] As regards to half-tone color feature, it provides a convenient mechanism by which the television signal display 
25 can be altered in specific pixel positions. For example, the television signal display can be darkened in the pixel cor- 
responding to another entity display so as to provide for better visibility of the another entity as can be understood with 
the pixels in the low resolution area 580 as explained below 

[0071] Low resolution display area 580 includes display of text 'MUTE', If this text were to be displayed without 
altering the television signal in pixel position represented by 'x' there, the text 'MUTE' may not be visible clearly. Instead, 
30 the present invention enables the television signal to be altered (specifically darkened) in the pixel positions corre- 
sponding to 'x'. Due to such alteration, the pixel positions corresponding to text 'MUTE' would be more clearly visible 
to the user. The manner in which the alteration can be achieved using half-tone color and signals is explained below 
with reference to pixel position shown as 'C in area 580. 

[0072] As already noted, CI , C2, and C3 represent the pixel data values for the pixel position C for the pointer, low 
35 resolution and network application data displays respectively. As the display of the area 580 is controlled by low res- 
olution display, CI may be set equal to the transparency color value. To alter the television signal display for pixel 
position C. C2 may be set equal to a half-tone color value.AVhen OSD controller 1 70 receives the halt-tone color value, 
it sends a half-tone signal on bus 173 (of FIG. 1) to cau^%iencpd§r 130 to alter the television signal display at the 
corresponding pixel. 

40 [0073] Thus, by a proper choice of half-tone color values of pixel positions 'x', micro-controller 190 can cause the 
background display to be altered or darkened. Even though half-tone color display is explained with reference to text 
display, it should be understood that the half-tone colors can be used with other display entities stored in memory as 
well. However in one embodiment, half-tone colors are not provided with pointer pixel data. 

[0074] Thus, RAM 520 (or memory module 1 80, in general) contains various data values which are used to achieve 
45 different visual effects. The manner in which an embodiment of OSD controller 170 achieves these affects (halt-tone, 
overlays) will be clear from the description below. 

7. Example Implementation of OSD Controller 

50 [0075] FIG. 3 is a block diagram illustrating an example implementation of OSD controller 170 comprising memory 
interlace 310, pointer data path 330, low resolution (text) data path 340, network application data path 350, data path 
multiplexor 360, blank and half-tone signal generator 370, flicker filter 380, interiacer 390, and timing generator 399. 
[0076] The three data paths 330 (pointer), 340 (low resolution data) and 350 (network application data) receive data 
from memory module 180 via memory interface 310. Memory interface 310 interface provides the electrical and other 

55 protocol functions to interact with memory controller 185 to provide the pixel data elements to the three data paths. 
Data path multiplexor 360 is coupled to the outputs of the three data paths 330, 340 and 350. Halt-tone and blank 
generator 370 and flicker filter 380 are coupled to the output of data path multiplexor 360. Interiacer 390 is coupled to 
the output of flicker filter 380. Timing generator 399 is coupled to all the other components of OSD controller 170, but 



8 



EP 0 905 669 A2 



the connections are not shown for purpose of clarity. 

[0077] Data is received by the three data paths 330, 340 and 350, typicatty in response to command from micro- 
controlter 190 to memory controller 185. The commands include operations to store and retrieve data from memory 
module 180. Memory controller 190 can execute programs defined by data retrieved as a result of execution of the 
5 commands. Some of the retrieved commands cause data to be transferred to data paths 330, 340 and 350, and the 
transferred data may correspond to the patlette data stored in the respective data paths. 

[0078] The store commands cause data to be stored in memory module 180 (specifically in RAM 520 of FIG: 5A). 
Such data is typically stored to modify (or define) a corresponding surface. For example, if television 100 receives 
additional network data from an external source, the received data may be stored in memory module 180. Similarly if 
10 ' a user causes the pointer to be moved (for example, by movement of a joy stick/mouse), data is received to reflect the 
new position of the pointer. When the surface data with the changes is displayed, a correspondingly changed image 
is displayed. 

[0079] Continuing with the description of memory controller 185 with reference to FIG. 3, memory controller 185 
retrieves pixel data elements for each of the paths 330, 340, and 350. Each retrieved pixel data element corresponds 
15 to a specific pixel position on display screen 1 50. This specific pixel position in turn matches a position corresponding 
to the television signal received in parallel. Accordingly, a decision is made whether to display the television signal or 
the pixel data element selected from the paths 330, 340, and 350 on a pixel by pixel basis. 

[0080] The data paths 330, 340, and 350 wilt be explained with reference to an example embodiment of network 
application data path 350. However, the description is applicable to other data paths as well. Network application data 
20 path 350 receives multiple pixel data elements in each word from memory controller 185. Network application data 
path 350 then performs steps such as serialization to extract each pixel data element from the received word. For 
example, if network application data is encoded in 8 bpp format and it each received word includes 16 bits of pixel 
data, network application data path 350 serializes the 1 6 bits into two pixel data elements. 

[0081] Network application data path 350 may further include a palette table to convert the 8 bits of pixel data into 
25 color data with more number of bits in a known way. For example, each pixel data element may be mapped into 5:6; 
5 or 6:6:6 RGB data. The pallette table in turn may be loaded (from ROM 510) by appropriate data in response to 
commands from micro-controller 190 as already noted. From the above, it will be readily understood that each of the 
data paths 330, 340 and 350 generates as output a pixel data element in a pre-determined format. 
[0082] Data path multiplexor 360 selects one of the three pixel data elements received from the data paths 330, 340 
30 and 350 according to a predetermined priority and using the transparency color. An example method implemented by 
data path multiplexor 360 is explained below with reference to FIG. 4. 

[0083] Blank and half-tone signal generator 370 generates a blank signal and half-tone signals. The blank signal is 
used to select the pixel data element selected by data path multiplexor 360 or the corresponding point of the television 
signal display. The blank signal is accordingly provided on line 141 of FIG. 1. Specifically, if the output of data path 
35 multiplexor equals the transparency color, the television signal is displayed. The manner in which blank signal is gen- 
erated in one embodiment will be explained below with reference to FIG. 6. 

[0084] In one embodiment, blank and half-tone generate 370 provides the blank and half-tone signals to flicker filter 
380 on bus 378 to flicker-filter 380. In turn, flicker filter 38%st<^^3 Bnd/or transfers data bits representative of these 
signals correlated with the pixel data selected from data path niuitiplexor 360. Such a correlation allows OSD controller 

40 1 70 to appropriately process corresponding portion (point) of television signal received in another path. As noted above, 
half-tone signals cause television signal display to be altered and are provided on line 173 to encoder 1 30 of FIG. 1 . 
One embodiment for generating the half-tone signals will be described with reference to FIG. 6. 
[0085] Flicker filter 380 filters the received pixel data element in a known way Filtering generally has the effect of 
smoothing the image eventually displayed. As a result of image smoothing, flicker may be reduced in the display on 

45 display screen 1 50. In one embodiment, flicker filter 380 includes a buffer to store two or more lines of data. However, 
a different number of lines can be stored and used during filtering as will be apparent to one skilled in the relevant arts 
by reading the description provided here. Filtering may be performed relative to both previous lines and subsequent 
lines. Also, fillering may be optionally disabled by bypassing flicker filter 380 and providing the selected pixel data 
element directly to interlacer 390. 

50 [0086] Interlacer 390 receives pixel data elements representing a non-interlaced image and provides as output al- 
ternate lines representing an interlaced image. Odd lines and even lines are provided alternately. The conversion is 
performed as display screen 150 is designed to display an interlaced image. In one embodiment, interlacer 390 uses 
different clocks for receiving input and generating output lines, with the input clock having twice the frequency of the 
output clock. 

55 [0087] It should be noted that a new pixel data value is typically generated by the operation of flicker filter 380. 
Accordingly, the blank and half-tone signals are generated before pixel data elements are processed by flicker filter 
380. It should be further noted that interlacer 390 may be bypassed (or eliminated) if display screen 1 50 is implemented 
using non-interlaced technology. 
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[0088] Timing generator 399 generates the clocking and control signals for different connponents of OSD controller 
170. Timing generator 399 receives as input the HSYNC and VSYNC signals from the teievision signal (connection 
not shown in FIG . 1 ) and generates signals to ensure that the overlay ed image pixel data elements sent from interlacer 
390 (and blank/half-tone signals) correspond to the individual points on the image of the television signal. 
[0089] The output of interlacer 390 Is provided as an input to multiplexor 140 on line 174. As wilt be apparent from 
the description above, the output of interlacer 390 represents the overlayed image of the display entities stored in RAM 
520. In addition, the blank signal generated by data path multiplexor 360 is provided on signal line 141. One value of 
blank signal causes multiplexor 140 to select the television signal pixel data element received from encoder 130, and 
the other value of the blank signal line causes multiplexor 140 to select the pixel data element received from interlacer 
390. Thus, the blank signal determines how the overlayed signal is prioritized in relation to the television signal for the 
pixel under consideration. The manner in which the blank signal and half-tone signals can be generated will be explained 
in further detail below with reference to FIGS. 5 and 6. 

8. Generating blank/half-tone signals in one embodiment 

[0090] The selection of one ot the three pixel data elements and generating the blank signal is explained in further 
detail with reference to FIG.4. which is a flowchart illustrating a method of prioritizing the display entities and of gen- 
erating half-tone signals in one. embodiment of the present invention. As already explained, transparency color value 
is stored in individual pixel positions in memory module 180 to achieve prioritization. Also, halt-tone color values are 
stored in individual pixel positions to generate hall-lone signals, which cause television signal display to be altered at 
individual pixel positions. Prioritization and half-tone signal generation are explained in detail below. 
[0091] Broadly, the method gives priority to pointer, low resolution data, and network application data displays in the 
decreasing order That is, if the pointer area covers the present screen pixel position (i.e.. the point on the display 
screen 1 50, on which the pixel data elements can potentially be displayed), the pixel data element received from pointer 
data path 350 is selected and displayed. Pixel data element corresponding to low resolution data is selected only if 
the pointer area does not cover the present screen pixel position. In such a situation, the pointer bit map for that pixel 
is set to transparency color. In one embodiment, half-tone colors are not used in conjunction with pointer data. As can 
be appreciated, micro-controller 190 selects an appropriate transparency color and ensures a consistent operation in 
all the components. 

[0092] The method of FIG. 4 operates taking into consideration the above described principles. Thus, in step 410 a 
determination is made whether the pixel data element received on pointer data path 350 equals the transparency color 
If an equality if not detected, the pointer pixel data element is selected in step 420. That is, step 420 is performed if 
the pointer area covers the present screen pixel position or if the television signal needs to be altered at that pixel 
position display on television screen 150. 

[0093] If equality is detected in step 410 (i.e., pointer pixel is set to transparency color), the low resolution data pixel 
data element is compared to the transparency color in step 430. If equality is not detected in step 430, the low resolution 
data pixel data element is selected in step 440. If equalit^ -iB 'detected in step 430, the network element pixel data is 
selected in step 450. In other words, the network applicatiorleg^i^d^fa element is selected if both pointer and text pixel 
data elements have a value equal to transparency color. From the above description it should be understood that 
pointer data is given the highest priority, followed by low resolution data and network application data in that order 
[0094] Steps 460 and 470 operate to generate the blank and half-tone signals. In step 460, the pixel data element 
selected according to steps 430, 440 and 450 is compared with half-tone colors and transparency color. In step 470, 
the blank signal and half-tone signals are set according to the compahson. An embodiment implementing the two steps 
will be described with reference to FIG. 6 below 

FIG. 6 is a block diagram of a circuit which generates the blank signal and half-tone signals in one embodiment. The 
circuit includes four programmable registers 610, 615, 620, and 630, four comparators 640, 650, 660, and 670, and 
coder 699. Comparator 640 accepts as inputs the pixel data element selected in steps 410-450 and the content of 
programmable register 610, and generates a signal which is indicative of the result of the comparison on line 647. The 
four programmable registers 610, 615, 620, and 630 store half-tone 1 , half-tone 2, half-tone 3, and transparency color 
value respectively. Comparators 640, 650, 660, and 670 compare the selected pixel value with the contents of pro- 
grammable registers 610, 615, 620, and 630 respectively The results of the comparison are available on lines 647, 
657, 667, and 677 respectively. Thus, lines 647, 657. and 667 respectively indicate whether the selected pixel data 
element has a value equal to half-tone 1, half-tone 2, and half-tone 3 colors respectively As noted above, the corre- 
sponding half-tone signals generated cause TV signal encoder 130 to alter (e.g., make darker) display on the corre- 
sponding points of display screen 150. In addition, different half-tone signal can cause the pixel display to be altered 
to a different degree. For example, half-tone 1 may cause the television signal pixel display to be extremely dark, while 
other half-tone signals can cause the display to be less darker (or brighter or set to a user<iefinable color). 
[0095] Line 677 represents the blank signal. It should be noted that the comparison in comparator 670 returns an 
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'EQUAL' signal only if all the pixel data elements received on the three data paths 330. 340, and 350 have a value 
equal to transparency color. In that case, the blank signal is said to be unasserted (or deasserted) and the television 
signal is caused to be displayed by the appropriate control of multiplexor 140. When the blank signal is asserted, the 
pixel data element provided by OSD controller 170 is displayed. Thus, signal 677 is eventually sent to multiplexor 140 
s on line 141. It should further be noted that when the blank signal is unasserted, the values on the lines 647 and 657 
may not be of any consequence. 

[0096] As at most only one of the values on lines 647, 657, arid 667 can have a value of 1 {i.e., match), coder 699 
encodes the bits on these lines into two lines/pins (OVER-LAY 1 and OVER-LAY 2). As OSD controller 170 can be 
implemented as an integrated circuit packaged as a semiconductor chip, such encoding reduces the number of pins 
10' on the chip and the size of the storage for filter line buffers and/or interlacer storage. In addition, as the half-tone and 
blank signals are stored correlated with the pixel data element selected by data path multiplexor 360, the encoding 
avoids the need for excessive data storage. 

[0097] Table 1 shown below summarizes the manner in which half-tone and blank signals affect the display on tel- 
evision screen, and the values output by coder 699. It may be noted that when a half-tone signal is generated, the 
75 blank signal is deasserted causing the television signal to be displayed, but the teievision signal display is altered 
according to the specific half-tone signal asserted as specified by the OVRLY1 and OVRLY 2 signals. The 0VRLY1 
and OVRLY2 signals are provided to encoder 130 on bus 173. It should be understood that the number of half-tone 
signals explained here is merely representative and a different number of half-tone signals can be used without de- 
parting from the scope and spirit of the present invention, 

20 

Table 1 



Blank 


Half-Tone 


Comments 


BLANK, OVRLY2, OVRLY1 Encoding 


deasserted 


deasserted 


display normal TV image 


0. 0,0 


deasserted 


asserted 


display altered (darker) TV image 


001 , 01 0, 01 1 for three levels of half-tone 
(Note that blank is deasserted in these 
combinations) 


asserted 


don't care 


display pointer, low resolution or network 
application data 


1 . X, x ('x' represents don't-care value) 



[0098] Thus. OSD controller 1 70 stores the network application data and other display entities in a memory module 
to provide network application access capability. Each of the display entities are stored in different portions of the 
memory module such that each can be independently modified. The modified display entities are overlayed on each 

35 other according to a priority scheme to generate a final display on a television display screen. 

[0099] As the present Invention allows the display of network application data along with television signal in a unified 
manner, a television system which allows a user to acces&.petwork applications can be implemented. By providing the 
half-tone signals and the ability to use a pointer, the ease use gl^such a television system may be enhanced. Half- 
tone signals provide for display which clearly delineates diff etentdisplay entities, while the pointer feature provides tor 

40 graphical user interfaces, In addition, the text elements may be marked with a box, to make it more visible and mean- 
ingful. 

[0100] It should be understood that it will be apparent to one skilled in the relevant arts to implement various modi- 
fications to the embodiments described above without departing from the scope and spirit of the present invention. For 
example. In one alternative embodiment, pixel data representative of television signal can also be stored in memory 
45 module 180, and the overlaying can be accomplished by using another data path in parallel to data paths 330, 340, 
and 350. In such an embodiment, the television signal display can be upscaled or downscaled using one of several 
schemes known in the art. The teievision signal can also be displayed as a window (similar to network application data) 
in this alternative embodiment. 

[0101] In yet another alternative embodiment (described now with reference to FIG. 1 ), OSD controller 170 can store 
50 the display entities as a single surface in memory module 180. That Is, instead of overlaying display entities after 
retrieving pixel data elements from memory module, OSD controller 170 first overlays the display entities and stores 
data representative of the overlayed image In memory module. 

[01 02] There may be several disadvantages with this alternative embodiment. For example, this alternative embod- 
iment may consume more memory. Additional memory may be consumed as the display information for lower priority 
55 display entities may need to be preserved if/when display entities of higher priority are being displayed and as all 
display entities may need to be stored using the same color resolution, in addition, with this alternative embodiment, 
each time there is a change in one display entity, the single surface may need to be 'rendered.' Rendering generally 
refers to the process of generating the data corresponding to the single surface data, which is stored in the memory 
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module 180. As such, this alternative embodiment may be less suited in some commercial applications. 
9. Conclusion 

[0103] While various embodiments of the present invention have been described above, it should be understood 
that they have been presented by way of example only, and not limitation. Thus, the breadth and scope of the present 
invention should not be limited by any of the above-described embodiments, but should be defined only in accordance 
with the following claims and their equivalents. 



Claims 

1. A television system vjh\ch provides for a display corresponding to a television signal and also enables a user to 
access a network application, said television system comprising: 

a television signal receiver for receiving said television signal; 

an encoder for encoding said television signal as a plurality of television signal pixel data elements; 
a network interface tor receiving data corresponding to said network application; 

a memory module for storing data corresponding to said network application, a pointer and a low resolution 
dala element in separate portions as different surfaces, wherein each o( said surfaces can have a different 
height and width independent of other surfaces, and wherein each of said su riaces can be stored using different 
color resolutions; 

a display screen tor displaying an image corresponding to said television signal, said network application, said 
pointer and said low resolution data element; 

a display controller coupled to said memory module, said display controller storing in said memory module 
data corresponding to said network application, a pointer and a low resolution data element, said display 
controller further comprising; 

a pointer data path for receiving data corresponding to said pointer and generating a pixel data element 
corresponding to each pixel on said display screen; 

a low resolution data path for receiving data corresponding to said low resolution data element and gen- 
erating a pixel data element corresponding to each pixel on said display screen; 
a network application data path tor receiving data corresponding to said network application and gener- 
ating a pixel data element corresponding to each pixel on said display screen; 

a data path multiplexor for receiving as inputs a corresponding pixel data element from each of said pointer 
data path, said low resolution data path and said network application data path, said data path multiplexor 
selecting as an output one of said inputs acccTrding to a priority scheme; 

a blank signal generator for receiving a transjj^r:§.ii,^y "color and said output of said data path multiplexor, 
said blank signal generator generating a blank signal if said output of said data path multiplexor is equal 
to said transparency color; 

a half-tone generator circuit for receiving a half-tone color and said output of said data path multiplexor, 
said half-tone generator circuit for generating a half-tone signal if said output of said data path multiplexor 
is equal to said half-tone color, wherein the half-tone signal causes said encoder to alter one of said 
plurality of television signal pixel data elements; 

a multiplexor for selecting either said pixel data element selected on said output of said data path multiplexor 
and a corresponding television signal pixel data element according to said blank signal; and 
a display inlerface for generating display signals corresponding to pixel data element selected by said multi- 
plexor. 

2. The television system of claim 1 , wherein said display controller comprises an interface circuit for receiving data 
corresponding to said network application, said pointer and said low resolution data element, said interface circuit 
storing one or more of said network application, said pointer and said low resolution data element as a bit map in 
said memory module. 

3. The television system of claim 1 or 2, wherein said interface circuit stores said transparency color value corre- 
sponding to a plurality of pixel data elements in said memory module, and wherein said display unit prioritizes said 
network application, said television signal, said low resolution data element, and said cursor using said transpar- 
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ency color. 

4. A display circuit implemented in a television system, said television system including a display screen, said display 
circuit enabling the display of data corresponding to a network application accessible from said television system, 
said display circuit comprising: 

a memory interface coupled to a memory module, said.-memory interface receiving pixel data representing 
one or more display entities including a network application, said memory interface storing data representing 
said one or more display entities in said memory module; and 

a selection circuit coupled to said memory module, said selection circuit for receiving a first plurality of pixel 
data elements, each of said first plurality of pixel data elements corresponding to a point on said display screen 
and being related to a different one of a plurality of display entities, wherein said plurality of display entities 
comprise said one or more display entities stored in said. memory module, said selection circuit selecting one 
of said plurality of pixel data elements according to a priority scheme, 

wherein the display on said point of said display screen is based on said selected one of said plurality of pixel 
data elements. 

5. The display controller circuit of claim 4, wherein said selection circuft comprises: 

a first multiplexor coupled lo said memory module, said first multiplexor receiving a second plurality of pixel 
data elements, said second plurality of pixel data elements being comprised in said first plurality of pixel data 
elements, each of said second plurality of pixel data elements being related to a different one of said one or 
more of said display entities stored in said mennory, said first multiplexor selecting one of said second plurality 
of pixel data elements according to said priority scheme; and 

a second multiplexor for receiving a television signal pixel data clement and said pixel data element selected 
by said first multiplexor, said television signal pixel data element being related to a television signal, said 
plurality of display entities including said television signal, said second multiplexor selecting one of said tele- 
vision signal pixel data element and said pixel data element selected by said first multiplexor, 
wherein the display on said point of said display screen is based on said pixel data element selected by said 
second multiplexor. 

6. The display controller circuit of claim 5, wherein said memory interface stores data corresponding to said network 
application as a bit map comprising a plurality of pixel data elements, with each pixel data element corresponding 
to a point on said display screen. 

7. The display circuit of claim 5, wherein said one or more display entities further comprise a low resolution data 
element and a cursor, and wherein said priority scheme is defined to provide highest priority to said cursor and 
lower priorities to said low resolution data element, saH|^et;^ofR application and said television signal in that order. 

8. The display circuit of claim 7, further comprising a plurality of data paths coupled to said memory module, each of 
said plurality of data paths receiving data corresponding to one of said one or more display entities, each of said 
plurality of paths providing as input to said first multiplexor a pixel data element corresponding to a point on said 
display screen. 

9. The display circuit of claim 8, wherein said memory interface stores a transparency color value corresponding to 
a plurality of pixel data elements in said memory module, wherein said priorities are implemented using said trans- 
parency color value. 

10. The display circuit of any of claims 4 to 9, further comprising a half tone signal generator for generating a half tone 
signal, v\^erein said half tone signal causes the display at said point of said television signal to be altered. 

11. The display circuit of claim 10, wherein said memory controller stores a half tone color value corresponding to a 
plurality of pixel data elements in said memory module, said display circuit further comprising: 

a comparator for determining whether said pixel data element selected by said first multiplexor is equal to said 
half tone color value, 

wherein said half tone signal is generated if said selected one of said plurality of pixel data elements is equal 
to said halftone color value. 
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12. The display controller of any of claims 4 to 11, wherein said one or more display entities stored by said memory 
controller include a television signal display 

13. The display controller of any of claims 4 to 12. wherein each of said one or more display entities is stored as an 
independent surface which can be stored using a different color resolution. 

14. A method of enabling display of data corresponding to network applications on a television system, said method 
comprising the the steps of: 

receiving network application data; 

providing for a plurality of display entities including a television signal, a low resolution data, a network appli- 
cation, and a cursor, wherein said network application display is representative of said network application data; 
overlaying said plurality of display entities according to a predetermined priority scheme to generate data 
representative of an image, wherein said cursor display is given the highest priority and said low resolution 
data display, said network application display, and said television display are given lower priority in that order; 
and 

displaying said image generated by said step of overlaying. 

15. A method of displaying network application data on a television system, said method comprising the steps of: 

storing data for each of a plurality of display entities in a memory, said plurality of display entities comprising 
a network application display data for each of said display entities being stored in a separate portion of said 
memory; 

retrieving a corresponding pixel data element of each display entity stored in said memory; 
selecting one of said retrieved pixel data elements according to a priority scheme; and 
generating display on a display screen of said television system based either the television signal or the se- 
lected pixel data. 

16. The method of claim 1 5, wherein said step of storing further comprises the step of storing each of said plurality of 
display entities as a bit map, wherein the bit map comprises a plurality of display pixel data elements, with each 
display pixel data element corresponding to a pixel on said display screen. 

17. The method of claim 16, wherein said step of storing each of said plurality of display entities as a bit map comprises 
the step of setting each pixel data element in said memory to a transparency color value if a display entity to which 
said each pixel data element belongs does not cover the corresponding pixel on said display screen. 

18. The method of claim 17, wherein said plurality of display entities further comprise a pointer display, and a pointer 
display, said step of selecting further comprises the stfe^s^gj:,.-' 

receiving a pointer pixel data element, a low resolution pixel data element, and a network application pixel 
data element, all corresponding to a single pixel of said display screen; 

determining if said pointer pixel data element is equal to said transparency color; selecting said pointer pixel 
data element if said pointer pixel data element is equal to said transparency color; 

determining if said low resolution pixel data element is equal to said transparency color if said pointer pixel 
data element is not equal to said transparency color; 

selecting said low resolution pixel data element if said low resolution pixel data element is equal to said trans- 
parency color; and 

selecting network application pixel data element if said low resolution pixel data element is not equal to said 
transparency color. 

1 9. A display circuit implemented in a television system, said television system including a display screen, said display 
circuit enabling the display of data corresponding to a network application accessible from said television system, 
said display circuit comprising: 

a memory interface coupled to a memory module, said memory interface receiving data representing one or 
more display entities including a network application, said memory interface storing data representing said 
one or more display entities in said memory module; 

a plurality of data paths, each of said plurality of data paths receiving data representing one of said display 
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entities and providing a pixel data elements, said pixel data elements provided by said plurality of data paths 
being related to a point on said display screen; 

a first multiplexor coupled to said plurality of data paths, said first multiplexor receiving said pixel data elements 
provided by said plurality of data paths, said first multiplexor selecting one of said pixel data elements according 
to a priority scheme; and 

a second multiplexor for receiving a television signal pixel data element and said pixel data element selected 
by said first multiplexor, said television signal pixel data element being related to a television signal, said 
second multiplexor selecting one of said television signal pixel data element and said pixel data element se- 
lected by said first multiplexor, 

wherein the display on said point of said display screen is based on said pixel data element selected by said 
second multiplexor. 



EP 0 905 669 A2 




16 



■f 



EP 0 905 669 A2 



210-^ 


STORE DATA FOR EACH SURFACE SEPARATELY IN THE 

MEMORY 






f 


220 \ 


RETRIEVE A CORRESPONDING PIXEL DATA ELEMENT OF 

EACH SURFACE 






f 


230^ 


SELECT ONE OF THE RETRIEVED PIXEL DATA ELEMENTS 
ACCORDING TO THE OVERLAY PRIORITIES 






r 


240-^ 


PERFORM ANY PRE-DISPLAY STEPS ON THE SELECTED 

PIXEL DATA 






r 


250-^ 


DISPLAY EITHER THE TELEVISION SIGNAL OR THE PIXEL 
DATA RESULTING FROM STEP 240 






r 



FIG.2 



17 



EP 0 905 669 A2 



O 



O 




IT 

o 



G LU 

^^^^ 

Z U. O LU 



— 1 <l. 
CD X 


< 

GEI 


GO 




N 


o 


CO 


CO 




CO 


1 











► 
















CO 




i 


11 


o 




z 


z 


>- 


>- 


CO 


CO 


X 


> 



18 



EP 0 905 659 A2 




SELECT NETWORK 
APPLICATION PIXEL DATA 



COMPARE SELECTED PIXEL 
DATA WITH HALF-TONE 

COLORS AND 
TRANSPARENCY COLOR 


y 


r 


SET BLANK , 
HALF-TONE SI 
ON C0MPARI5 


SIGNAL AND 
GNALS BASED 
50N RESULTS 



499 



1/ 



46Q 



1/ 



470 



FIG.4 



EP 0 905 S69 A2 



CO 
X 

< 

X 



o 



[ 



o I 1 



o 
in 

V 



X 

2 Q 

Q. 

CO 

_ Q 

-J < 
. CL K 
HI < 

Z < Q 



2 

O 

< 

o 



X X X X X I 

X X X X X I 

X X LU X X X j 

I X X X X X X " 

X X H X X X I 

I X X X X X X ' 

, X X X X X I 

VIx X X XX X ' 

I X X 5 X X X I 

I X X X X X X I 



o 

CO 

tn 




CD 

LL 



CO 



CNJ 

in 



o 

CM 



CM 
CM 

to 



CO 
CVJ 

in 



o 




o 




CM 

o 






CVI 

Q 




Q 


<" cd" 


< 


eg 

CD 


< 




CM 

CO 








i 






o 










in 


ROM 





< 

tn 

d 

LL 



EP 0 905 669 A2 



610 



HTONE-1 



1. 



615 



HTONE-2 



I. 



620 



HTONE-3 



•630 



TRANSPARENCY 




COLOR 


—A 



640 




650 




660 




670-- 




SELECTED 
PIXEL DATA 
ELEMENT 



677 



699 



C 

o 

D 
E 
R 



FIG.6 



01 



I 
i 

5 



THIS PAGE BLANK (uspTO) 



• 



